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DISPLAY AND CONTROL METHOD THEREOF 
FIELD OF THE INVENTION 

The present invention relates to a display in which an 
5 intensity of illumination of a back light is automatically 
adjusted according to a brightness of at least one of an 
intensity of illumination of environment and brightness 
distribution data of an inputted video signal as a 
selection of a user to provide the most suitable image and 
10 control method thereof. 
BACKGROUND ART 

Generally, a display is used to display a video signal 
inputted from a video card and the like. The display is 
classified into a light emitting type and a light receiving 
15 type. 

A cathode ray tube (CRT), a plasma display panel (PDP), 
and the like, are the light emitting type, so that images 
are displayed by emitting light. 

In contrast, a liquid crystal display (LCD) utilizes 

20 two facing substrates with a liquid crystal material 
between them that is in a state that is sort of like a 
liquid and sort of like a solid. The LCD displays an image 
using an electro-optic property of the liquid crystal whose 
molecular arrangement is varied according to an electric 

25 field. Here, the LCD is a passive display that does not 
emit its own light, such that the LCD requires an external 
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light source to emit light by itself. A back light is 
generally used as a surface light source for the LCD to 
uniformly maintain brightness through the screen of the LCD. 
Conventionally, the LCD has a button for a user to 
5 adjust the lightness of a displayed image and the lightness 
of the back light, as desired. 

However, in the conventional LCD, characteristics of 
an image (for example, contrast of light and darkness) vary 
according to an intensity of the environment or the 
10 brightness of a inputted video signal. Thus, the user 
should adjust the lightness of the back light to compensate, 
which may limit image quality. 

DISCLOSURE OF INVENTION 
Accordingly, the present invention has been made 
15 keeping in mind the above-described shortcoming and user's 
need, and an object of the present invention is to provide 
a display in which an intensity of illumination of a back 
light is automatically adjusted according to a brightness 
of at least one of an intensity of illumination .of 
20 environment and brightness distribution data of an inputted 
video signal as a selection of a user to provide the most 
suitable image and control method thereof. 

Additional aspects and/or advantages of the invention 
will be set forth in part in the description which follows 
25 and, in part, will be obvious from the description, or may 
be learned by practice of the invention. 
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The foregoing and/or other aspects of the present 
invention are achieved by providing a control method of a 
display comprising: an LCD panel; a back light to 
illuminate the LCD panel; an inverter to supply electric 
5 power to the back light and adjust an intensity of 
illumination of the back light, the control method of the 
display comprising: sensing an environmental intensity of 
illumination; detecting a brightness distribution data of 
an inputted video signal; determining lightness of an image 

10 based on at least one of the sensed environmental intensity 
of illumination and the detected brightness distribution 
data of the inputted video signal, when a function to 
adjust the intensity of illumination of the back light 
according to at least one of the environmental intensity of 

15 illumination and the brightness distribution data of the 
imputed video signal is selected; and controlling the 
inverter to adjust the intensity of the illumination of the 
back light according to the determined lightness. 

According to an aspect of the invention, the control 

20 method of a display further comprises detecting the 
brightness distribution data by intensifying a contrast of 
the inputted video signal to a predetermined gain. 

According to an aspect of the invention, the control 
method of a display further comprises: controlling a 

25 contrast intensifying gain to decrease and the intensity of 
illumination of the back light to decrease, if the 
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controller determines that the inputted video signal is 
dark based on the brightness distribution data detected by 
the brightness distribution data detector, and controlling 
the contrast intensifying gain to increase and the 
5 intensity of illumination of the back light to decrease to 
a predetermined level, if according to an aspect of the 
invention the controller determines that the inputted video 
signal is dark. 

According to an aspect of the invention, the control 

10 method of a .display further comprises: controlling the 
inverter to decrease the intensity of illumination of the 
back light, if determined that the environmental intensity 
of illumination is low and controlling the inverter to 
increase the intensity of illumination of the back light, 

15 if determined that the environmental intensity of 
illumination is high. 

According to an aspect of the invention, the control 
method of a display further comprises: controlling the 
inverter to decrease the intensity of illumination of the 

20 back light, if determined that the inputted video signal is. 
dark based on the detected brightness distribution data and 
controlling the inverter to increase the intensity of 
illumination of the back light, if determined that the 
inputted video signal is light. 

25 The foregoing and/or other aspects of the present 

invention are also achieved by providing a display 
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comprising: an LCD panel; a back light to illuminate the 
LCD panel; an inverter to supply electric power to the back 
light and adjust an intensity of illumination of the back 
light; a selector to select a function to adjust the 
5 intensity of illumination of the back light according to at 
least one of an environmental intensity of illumination and 
brightness distribution data of an inputted video signal; a 
brightness distribution data detector to detect the 
brightness distribution data of the inputted video signal; 

10 an sensor for an environmental intensity of illumination to 
sense the environmental intensity of illumination; and a 
. controller to determine the lightness of an image based on 
at least one of the environmental intensity of illumination 
sensed by the sensor for an environmental intensity of 

15 illumination and the brightness distribution data detected 
by the brightness distribution data detector according to a 
selection through the selector and control the inverter to 
adjust the intensity of illumination of the back light 
according to the determined lightness. 

20 According to an aspect of the invention, the display 

further comprises a contrast intensifier to intensify a 
contrast of the inputted video signal to a predetermined 
gain and supply the intensified contrast to the brightness 
distribution data detector. 

25 According to an aspect of the invention, the 

controller controls the contrast intensifier to decrease a 
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contrast gain and the inverter to decrease the intensity of 
illumination of the back light, if the controller 
determines that the inputted video signal is dark based on 
the brightness distribution data detected by the brightness 
5 distribution data detector, and the controller controls the 
contrast intensifier to increase a contrast gain and the 
inverter to decrease the intensity of illumination of the 
back light to a predetermined level, if the controller 
determines that the inputted video signal is bright. 

10 According to an aspect of the invention, the 

controller controls the inverter to decrease the intensity 
of illumination of the back light, if the controller 
determines that the environmental intensity of illumination 
is low based on the sensing signal sensed by the sensor for 

15 an environmental intensity of illumination, and, the 
controller controls the inverter to increase the intensity 
of illumination of the back light, if the controller 
determines that the environmental intensity of illumination 
is high. 

20 According to an aspect of the invention, the 

controller controls the inverter to decrease the intensity 
of illumination of the back light, if the controller 
determines that inputted video signal is dark based on the 
brightness distribution data detected by the brightness 

25 distribution data detector, and the controller controls the 
inverter to increase the intensity of illumination of the 
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back light, if the controller determines that the inputted 
video signal is light. 

Additional aspects and/or advantages of the invention 
will be set forth in part in the description which follows 
5 and, in part, will be obvious from the description, or may 
be learned by practice of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and/or other aspects and advantages of the 
present invention will become apparent and more readily 
10 appreciated from the following description of the 
embodiments, taken in conjunction with the accompanying 
drawings of which: 

FIG. 1 is a block diagram of a display according to an 
embodiment of the invention; 
15 FIG. 2 is a graph illustrating intensified contrast 

levels of a contrast intensifier in FIG. 1; 

FIG. 3 is a graph illustrating an intensity of 
illumination of a back light according to a duty ratio of a 
pulse width modulation signal; 
20 FIG. 4 is a flow chart of a display according to the 

embodiment of the invention; and 

FIG. 5 is a flow chart of a display according to a 
second embodiment of the invention. 

MODES FOR CARRYING OUT THE INVENTION 
25 Hereinafter, preferred embodiments of the present 

invention will be described in more detail with reference 
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to the accompanying drawings. 

As shown in FIG. 1, a display according to an 
embodiment of the present invention comprises an LCD panel 
10, a. 

5 The MICOM 30 comprises a gamma inverter 32 to inverse 

the brightness distribution data detected by the brightness 
distribution data detector 18, an offset calculator 38 to 
calculate an offset between present brightness distribution 
data and brightness distribution of the previous frame, a 

10 previous frame information operator 4 0 to set a suitable 
value for a brightness distribution data of the previous 
frame according to a brightness distribution and a dimming 
adjuster 42 that considers the suitable value for a 
brightness distribution data of the previous frame 

15 corresponding to a brightness distribution set by the 
previous frame information operator 40 and the offset 
calculated by the offset calculator 38 and calculates a 
dimming adjusting value according to present brightness 
distribution ( data to output an analog or a PWM dimming 

20 signal to the inverter 14. 

The dimming adjuster 42 outputs a corresponding analog 
or a corresponding PWM dimming signal based on a sensed 
signal of the sensor for an environmental intensity of 
illumination to the inverter 14. 

25 With the above configuration, the display according to 

a first embodiment of the present invention is controlled 
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as shown in FIG. 4. 

If a brightness adjusting function selecting signal 
for the back light 12 according to a environmental 
intensity of illumination is input at operation 100, the 
5 MICOM 30 determines the environmental intensity of 
illumination based on the sensed result of the sensor for 
an environmental intensity of illumination at operation 102 
If determined that the environmental intensity of 
illumination is low, the MICOM 30 outputs a PWM signal 

10 having a decreased duty ratio to the inverter 14 to 
decrease the intensity of illumination of the back light 12 
at operation 104. If determined that the environmental 
intensity of illumination is high, the MICOM 30 outputs a 
PWM. signal having an increased duty ratio to the inverter 

15 14 to increase the intensity of illumination of the back 
light 12 at operation 106. 

FIG. 5 is a control flow chart of a display according 
to a second embodiment of the present invention. 

If a brightness adjusting function selecting signal 

20 for the back light 12 according to a brightness 
distribution data is input at operation 120, the MICOM 30 
determines the lightness of the inputted video signal based 
on the detected result of the brightness distribution data 
detector 18 at operation 122. If determined that the 

25 inputted video signal is dark, the MICOM 30 controls the 
contrast intensifier 16 to decrease a contrast intensifying 
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gain and the inverter 14 to decrease the intensity of 
illumination of the back light 12 at operation 124. If 
determined that the inputted video signal is light, the 
MICOM 30 controls the contrast intensifier 16 to increase a 
5 contrast intensifying gain and the inverter 14 to decrease 
the intensity of illumination of the back light 12 to a 
predetermined level at operation 126, thereby providing the 
most suitable image. To detailed adjust the intensity of 
illumination of the back light 12, the PWM dimming method 

10 is preferably used. 

In the above embodiments, only one of the 
environmental intensity of illumination and the brightness 
distribution data is considered to adjust the lightness of 
the back light 12. However, both of the environmental 

15 intensity of illumination and the brightness distribution 
data may be considered to adjust the lightness of the back 
light 12. 

If determined that the inputted video signal is dark 
based on the brightness distribution data detected by the 
20 brightness distribution data detector 18, the MICOM 30 may 
control the inverter 14 to decrease the intensity of the 
illumination of the back light 12. If determined that the 
inputted video signal is light, the MICOM 30 may control 
the inverter 14 to increase the intensity of the 
25 illumination of the back light 12. 

In the above embodiments, the brightness distribution 
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data detector 18 detects brightness distribution data of 
the inputted video signal after the signal of intensified 
contrast is input by the contrast intensifier 16. However, 
■ the contrast intensifier 16 intensifies the contrast of the 
5 video signal passing through the brightness distribution 
data detector 18. 

According to the invention, the intensity of 
illumination of the back light is automatically adjusted 
according to the brightness of one of the environmental 
10 intensity of illumination and brightness distribution data 
of an inputted video signal as the selection of the user. 
Thus, the visual fatigue of a user is decreased and the 
contrast of light and darkness is increased, thereby 
providing a more suitable image. 
15 As described above, the present invention provides the 

display in which the intensity of illumination of the back 
light is automatically adjusted according to at least one 
of the environmental intensity of illumination and the 
brightness distribution data of the inputted video signal 
20 as a selection of a user to provide the most suitable image 
and control method thereof. 

Although a few embodiments of the present invention 
have been shown and described, it will be appreciated by 
those skilled in the art that changes may be made in these 
25 embodiments without departing from the principles and 
spirit of the invention, the scope of which is defined in 
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the claims and their equivalents. 
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CLAIMS 

What is claimed is: 

1. A display comprising: 

a liquid crystal display panel; 
5 a back light to illuminate the liquid crystal display 

panel; ' . 

an inverter to supply electric power to the back light 
and adjust an intensity of illumination of the back light; 
a selector to select a function to adjust the 
10 intensity of illumination of the back light according to at 
least one of an environmental intensity of illumination and 
a brightness distribution data of an inputted video signal; 

a brightness distribution data detector to detect the 
brightness distribution data of the inputted video signal; 
15 a sensor to sense the environmental intensity of 

illumination; and 

a controller to determine a lightness of an image 
based on at least one of the environmental intensity of 
illumination sensed by the sensor for an environmental 
20 intensity of illumination and the brightness distribution 
data detected by the brightness distribution data detector 
according to a selection through the selector and to 
control the inverter to adjust the intensity of 
illumination of the back light according to the determined 
25 lightness. 

2. The display according to claim 1, further 
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comprising a contrast intensifier to intensify a contrast 
of the inputted video signal to a predetermined gain and to 
supply the intensified contrast to the brightness 
distribution data detector. 
5 3. The display according to claim 2, wherein the 

controller controls the contrast intensifier to decrease a 
contrast gain and 'controls the inverter to decrease the 
intensity of illumination of the back light if the inputted 
video signal is dark based on the brightness distribution 
10 data, and 

the controller controls the contrast intensifier to 
increase the contrast gain and controls the inverter to 
decrease the intensity of illumination of the back light to 
a predetermined level if the inputted video signal is 
15 bright. 

4. The display according to claim 1, wherein the 
controller controls the inverter to decrease the intensity 
of illumination of the back light if the environmental 
intensity of illumination is low, and 

20 the controller controls the inverter to increase the 

intensity of illumination of the back light if the 
environmental intensity of illumination is high. 

5. The display according to claim 2, wherein the 
controller controls the inverter to decrease the intensity 

25 of illumination of the back light if the environmental 
intensity of illumination is low, and, 
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the controller controls the inverter to increase the 
intensity of illumination of the back light if the 
environmental intensity of illumination is high. 

6. The display according to claim 3, wherein the 
5 controller controls the inverter to decrease the intensity 

of illumination of the back light if the environmental 
intensity of illumination is low, and, 

the controller controls the inverter to increase the 
intensity of illumination of the back light if the 
10 environmental intensity of illumination is high. 

7. The display according to claim 1, wherein the 
controller controls the inverter to decrease the intensity 
of illumination of the back light if the inputted video 
signal is dark based on the brightness distribution data, 

15 and 

the controller controls the inverter to increase the 
intensity of illumination of the back light if the inputted 
video signal is light. 

8. A control method of a display including a 
20 liquid crystal display panel, a back light to illuminate 

the LCD panel, an inverter to supply electric power to the 
back light and adjust an intensity of illumination of the 
back light, the control method of the display comprising: 
sensing an environmental intensity of illumination; 
25 detecting a brightness distribution data of an 

inputted video signal; 
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determining lightness of an image based on at least 
one of the sensed environmental intensity of illumination 
and the detected brightness distribution data of the 
inputted video signal when a user selects a function to 
5 adjust the intensity of illumination of the back light 
according to the at least one of the environmental 
intensity of illumination and the brightness distribution 
data of the inputted video signal; and 

controlling the inverter to adjust the intensity of 
10 the illumination of the back light according to the 
determined lightness. 

9. The control method of a display according to 
claim 8, further comprising detecting the brightness 
distribution data after intensifying a contrast of the 

15 inputted video signal to a predetermined gain. 

10. The control method of a display according to 
claim 9 further comprising: 

decreasing a contrast intensifying gain and decreasing 
the intensity of illumination of the back light if the 
20 inputted video signal is dark based on the detected 
brightness distribution data; and 

increasing the contrast intensifying gain and 
decreasing the intensity of illumination of the back light 
to a predetermined level if the inputted video signal is 
25 light based on the detected brightness distribution data. 
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11. The control method of a display according to 
claim 8, further comprising: 

controlling the inverter to decrease the intensity of 
illumination of the back light if the environmental 
5. intensity of illumination is low and controlling the 
inverter to increase the intensity of illumination of the 
back light if the environmental intensity of illumination 
is high. 

12. The control method of a display according to 
10 claim 9, further comprising: 

controlling the inverter to decrease the intensity of 
illumination of the back light if the environmental 
intensity of illumination is low and controlling the 
inverter to increase the intensity of illumination of the 
15 back light if the environmental intensity of illumination 
is high. 

13. The control method of a display according to 
claim 10, further comprising: 

controlling the inverter to decrease the intensity of 
20 illumination of the back light if the environmental 
intensity of illumination is low and controlling the 
inverter to increase the intensity of illumination of the 
back light if the environmental intensity of illumination 
is high. 

25 14. The control method of a display according to 

claim 8 further comprising: 
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controlling the inverter to decrease the intensity of 
illumination of the back light if the inputted video signal 
is dark based on the detected brightness distribution data 
and controlling the inverter to increase the intensity of 
5 illumination of the back light if the inputted video signal 
is light. 

15. A display apparatus for automatically adjusting 
an intensity of illumination of a back light, comprising: 

an inverter inverting direct current to alternating 
10 current to supply power to the back light; 

a sensor sensing an environmental intensity of 
illumination; 

a contrast intensifier intensifying a contrast of the 
inputted video signals; 

15 . a brightness detector detecting brightness 

distribution data of the inputted video signals of 
intensified contrast; and 

a controller receiving the sensed environmental 
intensity of illumination or the detected brightness 

20 distribution data and outputting analog signals or pulse 
width modulation signals to the inverter to increase or 
decrease the intensity of illumination of the back light, 
wherein duty ratios of the pulse width modulation signals 
and voltages of the analog signals vary as the 

25 environmental intensity of illumination or the brightness 
distribution data. 
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16. The display apparatus of claim 15, wherein the 
controller outputs pulse modulation signals having a 
decreased duty ratio to decrease the intensity of 
illumination of the back light if the environmental 

5 intensity of. illumination is low. 

17. The display apparatus of 15, wherein the 
controller outputs pulse modulation signals having an 
increased duty ratio to increase the intensity of 
illumination of the back light if the environmental 

10 intensity of illumination is high. 

18. The display apparatus of claim 15, wherein the 
controller controls the contrast intensifier to decrease a 
contrast intensifying gain and controls the inverter to 
decrease the intensity of illumination of the back light if 

15 an image is dark based on the detected brightness 
distribution data. 

19. The display apparatus of claim 15, wherein the 
controller controls the contrast intensifier to increase a 
contrast intensifying gain and controls the inverter to 

20 decrease the intensity of illumination of the back light to 
a predetermined level if an image is light based on the 
detected brightness distribution data. 

20. The display apparatus of claim 15, further 
comprising a selector to select a function to adjust the 

25 intensity of illumination of the back light according to at 
least one of the environmental intensity of illumination, 



WO 2005/040900 PCT/KR2004/001713 

20 

the brightness distribution data. 

21. The display apparatus of claim 15, wherein the 
contrast intensifier sets low and high levels of the 
inputted video signals and intensifies the contrast by 

5 applying a predetermined gain within the low and high 
levels . 

22. A method of automatically adjusting an 
intensity of illumination of a back light on a display 
device, comprising: 

10 selecting a function to automatically adjust the 

intensity of illumination of the back light according to an 
environmental intensity of illumination; and 

decreasing the intensity of illumination of the back 
light if the environmental intensity of illumination is low 

15 and increasing the intensity of illumination of the back 
light if the environmental intensity of illumination is 
high. 

23. A method of automatically adjusting an 
intensity of illumination of a back light on a display 

20 device, comprising: 

selecting a function to automatically adjust the 
intensity of illumination of the back light according to a 
level of brightness; and 

decreasing a contrast intensifying gain and decreasing 
25 the intensity of illumination of the back light if an image 
is dark based on brightness distribution data and 
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increasing the contrast intensifying gain and decreasing 
the intensity of illumination of back light if the image is 
light based on the brightness distribution data. 

24. A method of automatically adjusting an 
5 intensity of illumination of a back light on a display 
device, comprising: 

selecting a function to automatically adjust the 
intensity of illumination of the back light according to at 
least one of an environmental intensity of illumination and 
10 brightness distribution data of inputted video signals; 

sensing an environmental intensity of illumination to 
determine if the environmental intensity of illumination is 
low or high based on a predetermined value, and 
correspondingly decreasing the intensity of illumination of 
15 the back light if the environmental intensity of 
illumination is low and increasing the intensity of 
illumination of the back light if the environmental 
intensity of illumination is high; and 

detecting a brightness level of intensified contrast 
20 signals to determine if an image is dark or light based on 
brightness distribution data and correspondingly decreasing 
a contrast intensifying gain and decreasing an intensity of 
illumination of the back light if the image is dark and 
increasing the contrast intensifying gain and decreasing 
25 the intensity of illumination of back light if the image is 
light. 
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25. The method of claim24, further comprising 
intensifying the contrast of. inputted video signals by 
applying a predetermined gain corresponding to set low and 
high levels of the inputted video signals. 
5 26. The method of claim24, further comprising 

outputting pulse width modulation signals having a 
decreased duty ratio to decrease the intensity of 
illumination of the back light if the environmental 
intensity of illumination is low. 

10 27. The method of claim24, further comprising 

outputting pulse width modulation signals having an 
increased duty ratio to increase the intensity of 
illumination of the back light if the environmental 
intensity of illumination is high. 

15 28. The method of claim24, wherein the detecting 

brightness distribution data is performed after 
intensifying the contrast of the inputted video signals. 

29. A method of automatically adjusting an 
intensity of illumination of a back light on a display 

20 device, comprising automatically adjusting the intensity of 
illumination of the back light according to a brightness 
level of at least one of an environmental intensity of 
illumination and brightness distribution data of inputted 
video signals. 
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